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(57) ABSTRACT

A power supply saving system includes a power input inter-
face, a power output interface, an alternating current/direct
current (AC/DC) converter, a relay, a relay driving circuit, a
trigger, and a timing sequence circuit. The AC/DC converter
1s capable of transforming the AC power signal to direct
current (DC) power to supply to the relay, the relay driving
circuit, the trigger, and the timing sequence circuit. The tim-
ing sequence circuit 1s capable of controlling the relay driving
circuit via the trigger to turn on the relay to connect the power
input interface to the power output interface when the timing
sequence circuit recerves a power-on signal. The timing
sequence circuit 1s capable of controlling the relay driving
circuit via the trigger to turn off the relay to cut off connection
between the power input interface and the power output inter-
face when the timing sequence circuit receives a power-olf
signal.

13 Claims, 2 Drawing Sheets
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POWER SUPPLY SAVING SYSTEM FOR AN
ELECTRONIC DEVICE

BACKGROUND

1. Technical Field

The present disclosure relates to power supply saving sys-
tems and more particularly to a power supply saving system
for an electronic device.

2. Description of the Related Art

Nowadays, power supplies are widely used in electronic
devices, such as computers. When a computer 1s turned off via
soltware, a power supply in the computer still outputs a
standby voltage to the motherboard of the computer for turn-
ing on the computer quickly the next time. However, 1t the
computer 1s not used for a long time, the standby voltage 1s
wasted.

What 1s desired, therefore, 1s to provide a power supply
saving system which overcomes the above problem.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 1s a block diagram of an exemplary power supply
saving system connected between a power supply and a com-
puter motherboard.

FI1G. 2 1s a circuit diagram of one embodiment of the power
supply saving system of FIG. 1.

DETAILED DESCRIPTION

Referring to FIG. 1, an exemplary power supply saving
system 100 includes a power input interface 10, an alternating
current/direct current (AC/DC) converter 20, a relay 30, a
relay driving circuit 40, a trigger 50, a timing sequence con-
trol circuit 60, and a power output interface 70. The power
supply saving system 100 may be used to conserve energy for
a computer motherboard.

The power input iterface 10 1s connected to the power
output interface 70 via a neutral line N, a ground line G, and
a hot line L, which 1s configured to connect to an external
power source to recerve an external AC power signal, such as
a 220V AC power signal, and supply the external AC power
signal to the power supply 80 via the power output interface
70. The power supply 80 includes a power conversion circuit,
which can convert the AC power signal from the external
power source to DC power signals. The DC power signals
may include a 5V system power signal and a 5V standby
power signal, to supply the DC power signals to a computer
motherboard 90 of a computer. The AC/DC converter 20
receives and converts the AC power signal to a DC power
signal to supply power to the relay 30, the relay driving circuit
40, and the trigger 50. The relay 30 includes a switch K
connected to the hot line L between the power input interface
10 and the power output interface 70. The timing sequence
control circuit 60 includes three input terminals and two
output terminals. The input terminals are configured to con-
nect to a power-on signal pin, a power-oil signal pin, and a 5V
system power pin of the computer motherboard 90. One out-
put terminal 1s connected to the trigger 50 and the other output
terminal 1s connected to the relay driving circuit 40.

When the computer 1s turned oiff, the timing sequence
control circuit 60 recerves a power-oil signal from the power-
off signal pin of the computer motherboard 90. However, the
SV system power pin of the computer motherboard 90 still
outputs a SV system voltage to later to turn the computer on
quickly. The timing sequence control circuit 60 triggers the
trigger 50 to control the relay driving circuit 40 to turn off the
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2

relay switch K. The connection between the external power
source and the power supply 80 via the power imnput interface
10 and the power output interface 70 1s cut oif. Thus, the
power supply 80 will not output the SV system voltage and the
SV standby voltage to the computer motherboard 90.

When the timing sequence control circuit 60 receives a
power-on signal from the power-on signal pin, the 5V system
power pin of the computer motherboard 90 does not output
any voltage. The timing sequence control circuit 60 triggers
the trigger 50 to control the relay driving circuit 40 to turn on
the relay switch K. The external power source 1s connected to
the power supply 80 via the power input interface 10 and the
power output interface 70.

Referring to FIG. 2, the relay driving circuit 40 includes a
transistor Q1, a comparator chip 42. The relay 30 further
includes a coil J. The timing sequence control circuit 60
includes two field effect transistors (FETs) Q2 and (03, and
two diodes D1 and D2 having a protecting function.

A first terminal of the coil T of the relay 30 1s connected to
a 5V power terminal of the AC/DC converter 20, to receive a
SV voltage. A second terminal of the coil J 1s connected to a
collector of the transistor Q1 and a gate of the FET Q3. An
emitter of the transistor Q1 1s grounded. Abase of the transis-
tor (Q1 1s connected to an output pin OUT of the comparator
chip 42. An mput pin IN—of the comparator chip 42 is
connected to a first terminal of the trigger 50. A second
terminal of the trigger 50 1s connected to the drains of the
FETs Q2 and Q3. A gate of the FET Q2 1s connected to an
anode of the diode D1 and the 5V system power pin of the
computer motherboard 90. A source of the FET Q2 1s
grounded. A cathode of the diode D1 is connected to the
power-oll signal pin. A source of the FET Q3 is connected to
an anode of the diode D2. A cathode of the diode D2 is
connected to the power-on signal pin.

Inuse, annitial state of the trigger 50 1s at a high level, such
as about 3V for example. IT a power switch of the computer
motherboard 90 1s turned on, the power-on signal pin outputs
a low level turn-on signal to the source of the FET Q3. The
FET Q3 1s turned on and outputs a low level signal, such as
about O V for example, to the trigger 50 to change the trigger
50 from the high level to a low level. The trigger 50 outputs
the low level signal to the input pin IN—of the comparator
chip 42. The output pin OUT of the comparator chip 42
outputs a high level signal to turn on the transistor Q1. The
collector of the transistor Q1 outputs a low level signal. The
relay 30 recerves the low level signal. The switch K of the
relay 30 1s turned on. The external power source supplies
power to the power supply 80 via the power input interface 10
and the power output interface 70.

If the computer motherboard 90 1s turned off using soft-
ware, the power-oil signal pin outputs a high level turn-oif
signal and the system power pin SV_sys still outputs 5V
voltage to turn on the FET Q2. The FET Q2 outputs a low
level signal to change the trigger 50 from the low level to the
high level. The trigger S0 outputs the high level 51gnal to the
input pin IN- of the comparator chip 42. The output pin OUT
of the comparator chip 42 outputs a low level signal to turn off
the transistor Q1. The switch K 1s turned off

. The connection
between the external power source and the power supply 90 1s
cut off. The power supply 80 will not output the 5V system
power and the 5V standby power to the computer mother-
board 90, which saves electricity.

In one embodiment, the comparator chip 42 1s an LM358,
and the trigger 50 1s a D-type flip-tlop. Voltage of the trigger
50 can be changed from a high low or from low to high when
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it recerves a low level signal. In other embodiments, the
trigger S0 can be replaced by a trigger having other triggering
conditions.

It 1s to be understood, however, that even though numerous
characteristics and advantages of the embodiments have been
set forth 1n the foregoing description, together with details of
the structure and function of the embodiments, the disclosure
1s 1llustrative only, and changes may be made in details,
especially 1n matters of shape, size, and arrangement of parts
within the principles of the embodiments to the full extent
indicated by the broad general meaming of the terms 1n which
the appended claims are expressed.

What 1s claimed 1s:

1. A power supply saving system comprising:

a power mput mterface configured to receive an external

alternating current (AC) power signal;

a power output interface configured to output the AC power
signal from the power mput interface;

a relay comprising a relay switch, the relay switch con-
nected between the power input interface and the power
output interface;

a relay driving circuit configured to drive the relay;

a trigger configured to trigger the relay driving circuit;

an alternating current/directing current (AC/DC) converter
configured to receive the AC power signal from the
power input interface, to transtform the AC power signal
to a DC power signal to supply power for the relay, the
relay driving circuit, and the trigger; and

a timing sequence circuit;

wherein the timing sequence circuit 1s capable of control-
ling the relay driving circuit via the trigger to turn on the
relay switch to connect the power mput interface to the
power output interface in response to the timing
sequence circuit receiving a power-on signal from a
motherboard of a computer; and

the timing sequence circuit 1s capable of controlling the
relay driving circuit via the trigger to turn off the relay
switch to cut off connection between the power 1nput
interface and the power output mterface in response to
the timing sequence circuit recerving a power-oil signal.

2. The power supply saving system of claim 1, wherein the
relay driving circuit comprises a transistor and a comparator
chip; the relay switch 1s connected to a hot line between the
power 1put interface and the power output interface; the
relay further comprises a relay coil connected between the
AC/DC converter and a collector of the transistor; an emitter
of the transistor 1s grounded, a base of the transistor 1s con-
nected to an output pin of the comparator chip, and an input
pin ol the comparator chip 1s connected to the timing
sequence circuit via the trigger.

3. The power supply saving system of claim 2, wherein the
timing sequence circuit comprises a first field-eflect transis-
tor (FET) and a second FET; the collector of the transistor 1s
connected to a gate of the second FET, the trigger 1s connected
to drains of the first and second FETs, a gate of the first FET
gate 1s connected to a system power pin and a power-oif signal
pin, a source of the first FET 1s grounded, a source of the
second FE'T 1s connected to a power-on signal pin.

4. The power supply saving system of claim 3, further
comprising a diode connected between the first FET gate and
the power-oil signal pin.

5. The power supply saving system of claim 3, further
comprising a diode connected between the second FET
source and the power-on signal pin.

6. A power supply saving system comprising;

a power input interface configured to recerve an external

alternating current (AC) power;
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4

a power output interface configured to output the AC power
signal;

a computer motherboard;

a power supply connected to the power output interface to
receive the AC power signal, and connected to the com-
puter motherboard to supply power for the computer
motherboard;

a relay comprising a relay switch, the relay switch con-
nected between the power input interface and the power
output interface;

a relay driving circuit configured to drive the relay;

a trigger configured to trigger the relay driving circuit;

an alternating current/directing current (AC/DC) converter
configured to receive the AC power signal from the
power 1nput mterface, the AC/DC converter capable of
transforming the AC power signal to a DC power signal
to supply power to the relay, the relay driving circuit, and
the trigger; and

a timing sequence circuit;

wherein the timing sequence circuit 1s capable of control-
ling the relay driving circuit via the trigger to turn on the
relay switch to transmit the AC power signal to the
power supply to power the computer motherboard via
the power mput interface and the power output interface
in response to the timing sequence circuit receving a
power-on signal from the computer motherboard; and

the timing sequence circuit 1s capable of controlling the
relay driving circuit via the trigger to turn off the relay
switch to stop transmitting the AC power signal to the
power supply 1n response to the timing sequence circuit
receiving a power-oil signal from the computer mother-
board.

7. The power supply saving system of claim 6, wherein the
relay driving circuit comprises a transistor and a comparator
chip; the relay switch 1s connected to a hot line between the
power mput interface and the power output interface; the
relay further comprising a relay coil connected to the DC
power signal from the AC/DC converter and to a collector of
the transistor; an emitter of the transistor 1s grounded, a base
ol the transistor 1s connected to an output pin of the compara-
tor chip, and an input pin of the comparator chip 1s connected
to the timing sequence circuit via the trigger.

8. The power supply saving system of claim 7, wherein the
timing sequence circuit comprises a first field-effect transis-
tor (FET) and a second FET; the collector of the transistor 1s
connected to a second FET gate, the trigger 1s connected to
drains of the first and second FETs, a gate of the first FET 1s
connected to a system power pin of the computer mother-
board and a power-oif signal pin of the computer mother-
board, a source of the first FET 1s grounded, a source of the
second FET 1s connected to a power-on signal pin of the
computer motherboard.

9. A power supply saving system for conserving energy
supplied to a computer motherboard from a power supply, the
power supply saving system comprising;:

a power mput interface configured to receive an external

alternating current (AC) power;

a power output interface configured to output the AC power
signal to the power supply;

a switch circuit connected between the power mput inter-
face and the power output interface; and

a control circuit connected to the computer motherboard;
and

an alternating current/directing current (AC/DC) converter
configured to receive the AC power signal from the
power 1mput interface, to transform the AC power signal
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to a DC power signal to supply the DC power signal to
the switch circuit and the control circuit;

wherein the control circuit 1s capable of controlling the
switch circuit to connect the power input interface to the
power output interface in response to the control circuit
receiving a power-on signal from the computer mother-
board; and

the control circuit 1s capable of controlling the switch cir-
cuit to cut off connection between the power input inter-
face and the power output interface in response to the
control circuit recerving a power-oif signal from the
computer motherboard.

10. The power supply saving system of claim 9, wherein
the switch circuit comprises a relay; the relay comprises a
relay switch and a relay coil; the relay switch 1s connected
between the power imnput interface and the power output inter-
face; the relay coil 1s controlled by the control circuit.

11. The power supply saving system of claim 10, wherein
the control circuit comprises arelay driving circuit configured
to drive the relay, a trigger configured to trigger the relay
driving circuit, and a timing sequence circuit configured to
control the relay driving circuit via the trigger to turn on or off
the relay switch.
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12. The power supply saving system of claim 11, wherein
the relay driving circuit comprises a transistor and a compara-
tor chip; the relay switch 1s connected 1n a hot line between
the power 1input interface and the power output interface; the
relay further comprising a relay coil connected to the DC
power signal from the AC/DC converter and to a collector of
the transistor; an emitter of the transistor 1s grounded, a base
ol the transistor 1s connected to an output pin of the compara-
tor chip, and an mput pin of the comparator chip 1s connected
to the timing sequence circuit via the trigger.

13. The power supply saving system of claim 12, wherein
the timing sequence circuit comprises a first field-etiect tran-
sistor (FET) and a second FET; the collector of the transistor
1s connected to a gate of the second FET, the trigger 1s con-
nected to drains of the firstand second FET's, a gate of the first
FET 1s connected to a system power pin of the computer
motherboard and a power-off signal pin of the computer
motherboard, a source of the first FET 1s grounded, a source
of the second FET 1s connected to a power-on signal pin of the

20 computer motherboard.
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